Cell apoptosis assay, and cell cycle analysis
For apoptosis and cell cycle assays, EAC cells were harvested after treatment with CDK9 inhibitors alone for 48 hours, treatment with radiation alone after 44 hours of incubation with vehicle only, or treatment with BAY1143752 plus radiation. The cells were then washed with cold PBS, resuspended in a solution containing 5 µl of recombinant annexin V-FITC (BD Biosciences, CA) and 5 µg/ml of propidium iodide, and incubated for 15 minutes. Apoptosis and cell cycle were then analyzed by flow cytometry at MD Anderson's Flow Cytometry and Cellular Imaging Facility. Cells stained with propidium iodide alone were considered necrotic, whereas cells stained with annexin V alone were considered apoptotic [1, 2] . The assays were performed in triplicates.
Quantitative reverse transcription polymerase chain reaction
For quantitative reverse transcription polymerase chain reaction (qRT-PCR), total RNA (0.5 µg) isolated from vehicle-treated (control) and BAY1143572 treated cells was reverse-transcribed to cDNA using SuperScript II Reverse Transcriptase (Invitrogen, CA). qPCR was performed using the QuantiFast SYBR Green PCR kit (Qiagen CA). Axl PCR primers were designed using the primer3 program. The ΔCt value of the controls was subtracted from the ΔCt value of each sample normalized to GAPDH to obtain a ΔΔCt value. The gene expression level relative to the controls was expressed as 2 −ΔΔCt .
shRNA for genetic downregulation of CDK9 in EAC cell lines
To produce lentivirus that expresses shCDK9, we cotransfected pLKO-shCDK9 (Sigma-Aldrich, St. Louis, MO), or control vectors with their packaging and envelope plasmids into 293FT cells using lipofectamine 2000 reagent according to the manufacturer's instructions (Invitrogen, Carlsbad, CA). Forty eight hours later, viral supernatant was collected after centrifugation at 3000 rpm for 15min. For transduction with lentivirus, cells were infected with 2x diluted virus media containing 6 μg/ml of polybrene for 16 hours. Cells with stably downregulated CDK9 expression by shCDK9 were selected by incubation in a medium containing purimycin for at least 2 weeks. The expression of target proteins was confirmed by western blot.
Immunoblot analysis
Proteins from cell and tissue lysates were separated using 8% or 10% sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Target protein levels were measured by immunoblotting with rabbit monoclonal antibodies against CDK9 (Cell Signaling Technology# 2316S), Axl (Cell Signaling Technology# 8661S) and Akt (Cell Signaling Technology# 4691S). Bands were visualized by enhanced chemiluminescence (GE Healthcare Life Sciences, PA).
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